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© Computer having integral type hand write input/display device and keyboard. 



CM 
< 

CD 
r- 

00 

00 
11) 
<* 



© An information processing apparatus includes a 
hinge mechanism (16) for rotating an integral type 
hand write input/display device (14) and a keyboard 
(18) from a position, in which the display surface of 
the integral type hand write input/display device and 
the surface of the keyboard face each other, to a 
position of a desired opening angle. The 
input/display device (14) is provided on a top portion 
of a processing apparatus body, is constituted by 
integrally superposing a tablet device for coordinate 
input on a display surface of a display device, and 



inputs coordinate data representing a location in- 
dicated voluntarily on the tablet device. The hinge 
mechanism (16) can retain the desired opening an- 
gle. There are further provided an attitude sensor 
(12) for detecting which of the integral type hand 
write input/display device and the keyboard is situ- 
ated substantially horizontally, and a changing circuit 
(Figs. 10 and 11) for changing the display contents 
of the integral type hand write input/display device 
. and coordinate data detection location, in accor- 
dance with the ON/OFF state of the attitude sensor. 
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The present invention relates to a computer 
having an integral type hand write input/display 
device and a keyboard. 

Conventionally, a wori< station or a personal 
computer comprises a display and a keyboard. A 
mouse, etc. are used as a pointing device. 

Recently, an integral type hand write 
input/display device, which is constituted by super- 
posing transparent tablets for coordinate data input 
on a liquid-crystal display, has been developed, 
and excellent operability of this device has at- 
tracted particular attention. The integral type hand 
write input/display device does not employ an in- 
direct process in which a cursor is moved by 
means of a mouse to point an object on the dis- 
play By contrast in this device, an object on the 
liquid-crystal display can be directly pointed. When 
a character, sign or line is written by hand, the 
written image is displayed at the location of hand 
writing, as if the character, etc. were written on a 
paper sheet by means of a pencil. Thus, the opera- 
tion is very easy for the operator. 

Rg. 1 shows a conventional work station em- 
ploying such an integral type hand write 
input/display device. In the work station 1. an in- 
tegral type hand write input/display device 3 is 
used as a main man/machine interface, and a key- 
board may not be provided or a key-board 5 may 
be selectively provided as an additional device. 

Since an information processor such as a work 
station employing the integral type hand write 
input/display device requires no skill in its opera- 
tion; therefore, anyone can easily operate it. How- 
ever, for example, when a large amount of char- 
acter texts are input, a person who is accustomed 
to keyboard operations can input data more effi- 
ciently with a keyboard than with the integral type 
hand write input/display device. In an information 
processor using the integral type hand write 
input/display device, however, a keyboard is not 
provided in general; thus, data input must be car- 
ried out by an inefficient method. 

Where a keyboard is provided for data input 
the apparatus (l.e. the integral type hand write 
input/display device and keyboard) occupies a con- 
siderable area on the desk, as shown in Fig. 1. In 
addition, since the keyboard is connected as an 
additional device, it is inconvenient to carry the 
apparatus. 

The object of the present invention is to pro- 
vide a computer having a keyboard and an integral 
type hand write input/display device, which com- 
puter is easy to carry and occupies a small area on 
a desk in use. 

According to a first aspect of the invention, 
there is provided an information processing appara- 
tus comprising: a processing apparatus body; an 
integral type hand write input/display device, pro- 



vided on a top portion of said apparatus body and 
constituted by integrally superposing a tablet de- 
vice for coordinate input and a display device, tor 
inputting coordinate data representing a location 
s indicated voluntarily on the tablet device; a key- 
board; a rotary support mechanism, provided on 
the top portion of said apparatus body, for rotating 
said integral type hand write input/display device 
and said keyboard from a position, in which the 
10 display surface of the integral type hand write 
input/display device and the surface of the key- 
board face each other, to a position of a desired 
opening angle, and also keeping the opening angle; 
attitude detecting means for detecting the attitude 
,s of the processing apparatus body, in accordance 
with the installation state of the processing appara- 
tus body; and changing means for changing the 
display contents of the integral type hand write 
input/display device and coordinate data detection 
2 o location, in accordance with the detection result of 
the attitude detecting means. 

According to a second aspect of the invention, 
there is provided an information processing appara- 
tus comprising: an integral type hand write 
25 input/display device, constituted by integrally 
superposing a tablet device for coordinate input 
and a display device, for inputting coordinate data 
representing a location indicated voluntarily on the 
tablet device; a keyboard; a rotary support mecha- 
30 nism for rotating said integral type hand write 
input/display device and said keyboard from a po- 
sition, in which the display surface of the integral 
type hand write input/display device and the sur- 
face of the keyboard face each other, to a position 
35 of a desired opening angle; an opening angle de- 
tecting means for detecting the opening angle of 
the rotary support mechanism; and changing 
means for changing the display contents of the 
display device in accordance with the detection 
40 result of the opening angle detecting means. 

According to a third aspect of the invention, 
there is provided an information processing appara- 
tus comprising: an integral type hand write 
input/display device, constituted by integrally 
45 superposing a tablet device for coordinate input 
and a display device, for inputting coordinate data 
representing a location indicated voluntarily on the 
tablet device; a keyboard; a rotary support mecha- 
nism for rotating said integral type hand write 
so input/display device and said keyboard from a po- 
sition, in which the display surface of the integral 
type hand write inpuVdisplay device and the sur- 
face of the keyboard face each other, to a position 
of a desired opening angle; commanding means for 
55 commanding the change of the display contents of 
the display device and coordinate data detection 
location in the integral type hand write input/display 
device; and changing means for changing the dis- 
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mput/dispby »™ cooidtoa* input 

hLnri write input/display device and the sur- 
2. JSSJS face each other, to a position 

£8=33^2? 

.^Laa de»tt> and cdordinale data detocM 
- «» *»<*>° — 
' bv the state detecting means. 

/SoSnTto *• above-described structures 
aataTan t 'nput by means 
I hand write input/display dev.ce or the key 
Srt to accordance with the process-ng contents 

^fi'ntegral type hand write 
• •« nmvided on the processing apparatus body. 
« l^bSrS cTbe held over desired ang.es 

ZfiZS^i* a-od* h™. ««a aja 
k- racrfnrmad On the other hand, when data is 
can be performed, on tn input/display 

22. « 1 sCrti a^angie to a horizon* 
P^fwSn the Aboard is ^ 
'ho^zonta. (with a predetermined angle) so that the 
display surface may be easily receded 

Vis detected which of the integral type hand 
write input/display device and the keyboard ^ 
^ "orizontaliy for use in data ujjt 

nTthe basis of the detection result, the d splay 
S^LtS coordinate data detect™ location -n 
the input/display device is changed. Thus, the ap 

da r n b t 



s coupled by the rotary support mechamsm and £ 
s Sd to face the display surface of the -ntegral 
^ pe hand write input/display device at the ^ id 
non-use; therefore, the apparatus can be eas.ly 

'° ^ermore. it is internally 

the integral type hand write input/display dev.ee 
Tnd me iyboard is mainly used for data input, 
when the pressing apparatus body is «Md> 
, 5 rSedetemtined state. In accordance with the de- 
LS™ result the display contents and coordmate 

&Te T integral type hand write input/dispfcy de- 
20 vice^ m?keybo^d are held at a *^ 

Inn annle bv means of the rotary support mecha- 
nism T^e opening angle of the input/displj r de- 
! Se and keyboard is detected by the angle detect- 
Tm ans thereby changing the display center^ 
25 specifically, when data is ^«*""J J 
input/display device, the keyboard wh.chi J 
used is turned down and the opening angle is set 

US Stalled such that the input/display dev,ce <s 
w Seated on the user's side. On the other hand, 
35 whfnte keyboard is used, it is situated on the 
u2"s side. The display contents are changed .n 
accordance with the direction of the apoaratu* 
This invention can be more fully understood 
«, from me following detailed description when t^en 
m conjunction with the accompanying drawings, in 

^Rg. 1 shows an example of arrangement oi a 
conventional computer on a desk which has an 
45 Segral type hand write input/display dev.ee and 
to which a keyboard is connected; 
Ra 2 is a system block diagram of a computer 
having an Jegral type 

device and keyboard accord.ng to the present 

50 Rot is a Perspective view showing the instaila- 
Sfn state of an integral type hand wnte 
£* ^y device of a work station according 
o an embodiment of the present invention 
55 when the input/display device is used (m the 
hand write input mode); 

ro 4 is a side view showing the .nsta.lation 
Sate of the work station when the keyboard -s 
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used (in the keyboard input mode); 

Fig. 5 is a side view showing the installation 

state of the work station in the hand write input 

mode; 

Fig. 6 is a front view of the work station in the 
keyboard input mode; 

Figs. 7 and 9 are cross-sectional views showing 
a detailed structure of a leg with a switch; 
Fig. 8 is a front view of the work station in the 
hand write input mode; 

Fig. 10 is a block diagram showing an example 
of the structure of a display circuit for controlling 
the display of an LCD display; 
Fig. 11 is a detailed block diagram of a bit 
sequence inversion multiplexer in Fig. 10; 
Fig. 12 is a block diagram showing an example 
of the structure of a coordinate input circuit for 
controlling the coordinate data input of transpar- 
ent tablets; 

Figs. 13 to 16 show a second embodiment of 
the present invention, in which Fig. 13 is a front 
view of the work station in the keyboard input 
mode; 

Fig. 14 shows the state of an attitude sensor 
when the work station is in the position shown in 
Fig. 13; 

Fig. 15 is a front view showing the work station 
jn the hand write input mode; 
Fig. 16 shows the state of the attitude sensor 
when the work station is in the position shown in 
Fig. 15; 

Figs. 17 to 28 show a third embodiment of the 
Invention, in which Fig. 17 shows the installation 
state of the work station in the hand write input 
mode; 

Fig. 18 is a side view of the work station shown 
in Fig. 17; 

Fig. 19 is a perspective view showing the in- 
stallation state of the work station in the key- 
board input mode; 

Fig. 20 is a side view of the work station shown 
in Fig. 19; 

Rg. 21 shows the state in which the keyboard 
and the integral type hand write input/display 
device are superposed on each other; 
Rg. 22 is a view for explaining transparent tab- 
lets; 

Rg. 23 is a plan view of the work station in the 
hand write input mode; 

Rg. 24 is a partially enlarged view showing the 

structure of a hinge portion; 

Figs. 25A and 25B are cross-sectional views of 

the hinge portion, taken along line A-A in Rg. 

23* 

Rgs. 26 and 27 are views for explaining an 
opening angle detecting mechanism; 
Rg. 28 is a view showing a modification of the 
opening angle detecting mechanism; 



Rgs. 29 to 33 are views for describing a fourth 
embodiment of the invention, in which Rg. 29 
shows the installation state of the work station in 
the hand write input mode; 
5 Rg. 30 is a side view of the work station shown 
in Rg. 29; 

Rg. 31 is a perspective view showing the in- 
stallation state of the work station in the key- 
board input mode; 
to Rg. 32 is a side view of the work station shown 
in Rg. 31; and 

Fig. 33 is a block diagram showing an example 
of the structure of a switch signal determining 
circuit. 

15 An embodiment of the present invention will 

now be described with reference to the accom- 
panying drawings. 

Rg. 2 is a system block diagram of a computer 
having an integral type hand write input/display 

20 device and a keyboard according to the present 
invention. 

As shown in Rg. 2, the computer of this em- 
bodiment comprises a keyboard 18 for inputting 
data, a keyboard controller 6 for controlling the 
25 keyboard 18, an integrated display/input device 14 
integrated by overlaying an input tablet 73 on a 
liquid crystal display (LCD) 59, an LCD controller 
53 for controlling the LCD 59, a tablet controller 71 
for controlling the tablet 73, a stylus pen 81 for 
30 inputting coordinate data on the tablet 73, an exter- 
nal interface 11 such as an RS-232C, for interfac- 
ing with an external equipment connected as an 
optional equipment, an IC card 7, a random access 
memory (RAM) 8 for storing data and programs, a 
35 read only memory (ROM) 9 for storing a system 
program, and standard patterns and dictionaries 
used for recognizing characters input by hand- 
writing, a floppy disk unit 15, and a microprocessor 
unit (MPU) 50 for controlling the above-mentioned 
40 units. The tablet is of an electromagnetic induction 
type. More specifically, a high-frequency current is 
flowed through a coil incorporated in the stylus pen 
81. and a voltage induced by the current in the 
tablet 73 is processed to obtain the position of the 
45 stylus pen 81. In a handwriting input mode, a 
handwritten character written on the tablet 74 using 
the stylus pen 81 is output from the tablet 73 as x- 
and y-coordinate data, and the data are stored in 
the RAM 8 via the tablet controller 71. The MPU 50 
so recognizes a pattern using a pattern expressed by 
the x- and y-coordinate data stored in the RAM 8, a 
standard pattern prestored in the ROM 9, and a 
dictionary by, e.g.. a composite similarity method, 
and stores the recognized character in a VRAM 57. 
55 Thereafter, the MPU 50 causes the LCD 59 to 
display the recognized character via the LCD con- 
troller 53. 

Fig. 3 is a perspective view showing the exter- 
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station) according to ™ s e ™ station when data 

the ''"^iTbv X Tan integral type hand 
input is performed bywang a d later) 

(hereinafter cauea <* . ctfl .i ation state of the 
I, a S ide view « * e u ^ n med by using 
work station J^J^* called 
a keyboard 18 V eSC "°Z 5 is a S j d e view 
•keyboard input mode )_ ng ■ ^ 

VST-ns Hhe integra, type 

ha nd write inpuVdisplay device 14. ^ 

processor (MPU) 50, memory _ ^57. hard-d 

U 17. ^ir^dTl bottom portion 
«ude sensor 12 .s P™ vl ° of ^ sensor 12 is 

l0a ot the ^^..^ e S ;S 0 n shown in Rg. 4. 
opened (turned off)J * e P os ^ positi on 

and it is £7^12 of the 

shown m Fig. 5. "» ^ intema , 

^ s constituted by integraiiy 
vice 14. The device 1* a coordinate data 

superposing 

input on a liqu.d«rys^ displa £ 1 ^ 

the ■"P*^ *£ h ported by means of a 
the transparent tablets .s po. ™ » t0 

pencil and the 
,ocation is input. The mem jnduc . 

coordinate data "^LiS^plJg method, a 
tton method, an *^** c mis embo di- 

m echanism) is provided on ^ top^on 10 

body 10. between ^^^oTthebody 10. 
^ 10 and a rear end portion 100 a 
The hinge mechanism 6 is ro« 
position where the display surf ace* 
£pe hand write on each 

surface of the keyboard ^ 18) and 

a Posi«on where the disp^ ^ ^ 
input/display device 14 ' s ' j ned de- 

surface of the keyboard t , a predeterm, 

STt- cTSp the keyboard in the state 
Sh Ts^ ,9 po 4 rt ion toe of the body 10 is provided 



wltn various connector, ^fjgZZ 

n^c 6 met^ »e apparatus of 
thisemSlntandtheln^^onofthe 

"ST S^W* f computer 

10 suc^alkW 

be desc^t^jnthiscase^e wo* ^ 

installed, as shown ™ s ^ and 

S,tUate rt d fb?t^ rear end^lon lOdof the body 
,s supported by the rear eno pu hinge 

meC han.sm 16) of h ^keyboar sna- 
the work station is fixea sine* 
nism 16 supports the keyboard I 18 * a d 

35 imase when a J' v ^Ll,»*,. 

The atataOe 1 ?„ P ,?TS. -OFF" state. 
po*>tt toa of « ^ '°""f 0 , „ attltud. 

" S5S."i?S» <— " a, 0. a 
""TSlS, '«. .htch is a«ally MneS onMUs 

^ *. <e s « w . 

50 "ON" state. cituated, as shown in 

sirs •"s-jTjsjis 

^ye man** «oHt» a»h, 
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pushes the movable portion 46 of the switch 40 
and turns on the switch 40. In this case, the weight 
of the apparatus is applied from the body casing 
42 to a rubber 48 and the desk surface via a flange 
47 of the movable insulator member 43. Thus, no 
excessive force is applied to the movable portion 
46 of the switch 40. 

The ON or OFF state of the switch 40 is 
directly supplied to the MPU 50 through a pull-up 
resistance 38 as shown in Fig. 10. The MPU 50 
controls the input/display device 14 to reverse the 
display image in accordance with the ON/OFF state 
of the switch 40. Fig. 10 is a block diagram show- 
ing an example of the structure of a display circuit 
for reversing the display image. Fig. 10 is a de- 
tailed block diagram showing the LCD controller 53 
and its peripheries. Referring to Fig. 10. a data bus 
51 and an address bus 52 are connected to the 
MPU 50 for controlling the whole apparatus. The 
data bus 51 is connected to an LCD controller 53 
and a bus driver 54. The address bus 52 is con- 
nected to the LCD controller 53 and an input termi- 
nal of a 3-way multiplexer 55. The address data fed 
to the LCD controller 53 functions to access an I/O 
register 60 provided within the LCD controller 53. 
Only part of the bits of the address data is used to 
access an I/O address. The other two input termi- 
nals of the 3-way multiplexer 55 are connected to 
an address bus extending through the LCD control- 
ler 53 and a subtracter 56. The output terminal of 
the 3-way multiplexer 55 is connected to a bit map 
memory (BMM) 57. The BMM 57 stores display 
data relating to the contents to be displayed, which 
are read/written in accordance with the data from 
the bus driver 54 and the 3-way multiplexer 55. 
The BMM 57 and bus driver 54 are connected to a 
bit sequence inversion multiplexer 58. The output 
terminal of the bit sequence inversion multiplexer 
58 is connected to the LCD controller 53. The 
display data stored in the BMM 57 is transferred to 
the LCD controller 53 through the bit sequence 
inversion multiplexer 58. On the basis of the dis- 
play data, the LCD controller 53 drives an LCD 
module 59. 

The BMM 57 is addressed in an 8-bit parallel 
mode, and addresses (0 to (nm-1) corresponding to 
a screen (8n dots in a horizontal line; m dots in a 
vertical line) are used in the BMM 57. The sub- 
tracter 56 receives an address a and outputs (nm- 

a-1). . . 

The 3-way multiplexer 55 responds to a control 
signal supplied from the MPU 50 in the following 
manner. When the MPU 50 accesses the BMM 57, 
the 3-way multiplexer 55 selects address data from 
the address bus 52. When the LCD controller 53 
drives and controls the LCD display 59, the 3-way 
multiplexer 55 selects address data from the sub- 
tracter 56 or address data from the LCD controller 



53, depending on whether the MPU 50 commands 
vertical/horizontal inversion (i.e. whether inversion 
command control data has been provided). The 
MPU 50 may be designed to write its control data 
5 in one of the I/O registers 60 within the LCD 
controller 53, or a flip-flop which can be controlled 
by the MPU may be provided. The MPU issues an 
inversion command in accordance with the 
ON/OFF state of the switch 40 of the attitude 
to sensor 12. The bit sequence inversion multiplexer 
58 may output the input 8 bits as they are, or may 
output the input 8 bits by reversing the order of the 

input 8 bits (0 - 7. 1 - 6 7 - 0). 

For example, in the case where the LCD die- 
ts play 59 has a resolution of 640 dots x 400 dots, 
the contents of addresses 0 to 79 of the BMM 57 
correspond to the highest row of the screen, and 
the addresses 80 x 400 - 1 = 31999 correspond 
to the lower right part of the screen. In order to 
ao invert the display contents vertically and horizon- 
tally, the address 31999 is substituted for the ad- 
dress 0 when the 8-dot contents of the upper left 
part of the screen are read from toe BMM 57, and 
the address 31998. in place of the address 0. is 
as read. That is. in the subtracter 56. (32000 - A - 1) is 
found in connection with the address a fed from the 
LCD controller 53 to the BMM 57. Where the 
display contents are inverted vertically and horizon- 
tally and are displayed, the output from the sub- 
ao trader 56 is selected by the 3-way multiplexer 55. 

In this embodiment, the BMM 57 has a 8 
bit/word construction, and the 8 bits corresponding 
to the horizontally aligned 8 dots on the screen can 
be simultaneously read out Accordingly, even if 
35 the addresses in the 3-way multiplexer 55 are 
inverted, the order of the 8 bits cannot be inverted. 
Thus, the bit order of the 8 bits, which are read out 
in parallel, is inverted by means of the bit se- 
quence inversion multiplexer 5a thereby realizing 
40 the inverted display. 

Fig. 11 shows a detailed block diagram of the 
bit sequence inversion multiplexer 58. First and 
second decoders 63 and 65 are connected to the 
bus driver 54. The first decoder 63 outputs a 
45 display pattern as a normal data string. The second 
decoder 65 outputs data while replacing its upper 
and lower bits. The selector 67 controls whether 
the normal data or replacement data is to be out- 
put 

so On the other hand, one point on the transpar- 
ent tablet of the integral type hand write 
input/display device 14 is indicated by use of a 
pencil, thereby reading the coordinate data repre- 
senting the location of the point. The coordinate 
55 data, too, must be converted when the display 
contents are inverted vertically and honzontally. 
The MPU performs the conversion operation of the 
indicated location on the tablet, depending on the 



7 



11 



EP 0 458 316 A2 



12 



f *h« switch 40 of the attitude 

sensor 12. Fig- ^ » • coorain ate input cir- 
example of the structure ^ST^ia in 

CUit <0 ; rSoTofrXJoorSinate input 
principle, the °Pf a ;°" J tf , cirC uit shown 
circuit is similar to that o the d sp ay 

'"Tel*^ s^e'Sesses obtains 
10, *• ToLXnsional addresses to one- 
dimensional addresses, y ^ 

In F«g. xne u ° . . rtr : ver 72. The ad- 

«nt tablet 73. The transparent tablet 73 is 
Wan ! P S Vv he tablet controller 71 to succes- 
controlled by the ™ ^, t) {or exarn - 

sively scan the screen (matm oft ^ 
p,e, electromagnebcally, fct^ " ^ 
and secondly m the Y directon. ^ ^ ^ 
sensed by a pen Bi a swq ^d 
controller 71. The table* ^ table t 

t0 an /-counter and the Y- 

counter 75 n sync controller 71 pro- 

transparent tablet 73. me 
- fi cces the sensed signal fed bacK iruu 
cesses to » counting of the a 

parent tabtet 73. i ^ , ocatjon CO r- 

counter 74 and Y coun *V X -and Y- 

responding **e JPJHJ*^ controUer 71 
scan has been finished, tne n x _ 

^rftiS 5 XuTcount va.es. 

^ ^S^se^^lng'trorn the X- 
76 are connertedto d ters 77 and 

counter 74 and Y^unter TO via Y<ounte r 
73 assodated X^unt^a^ 

75 - fStln S n a horizonta. line and m 
ent tablet 73 1*1 Bn o ^ ^^o* of 

dots in a vertical line vow x ^ unt er 74 

tne LCD display). ^ „ out put 

(the inp ut to the mj* J*^J ; „ subtrac ter 

fr ° m ^ iSTS. thf subtracter 77 outputs (n - 
accordance with the comrui u 

STSCwu 60 M> • cotmtiand to .he 



posKon p<**d by » "*X%£££> 

18. That is. wnen ^ n 

making ft easy to write £££4 1 8 is used. 
„ transparent tablet. When the I eyboarf 

t T\ 8 and *e^ P»ay screen of *e 

sirable position lor visual 

When the apparatus .s not ^ 
,ocked with the keyboardl^B cio^Th 

25 apparatus can be ^^t' SbSd is con- 
conventional system where^ a keyoo 

bytbeinpuVdispiaydev^ceU ^ ^ 

in this embodiment, tne aa» 
selection of «• ,2- «i.d* 

- inp r s c s^onthTsn; m on/off 

ered to the MPU 50 on ™ Dtovlde d at the 
state of the attitude sensor 12 P^ 
bottom Por«on J0a o^e ad - 
sYStem may be adopted. For e^P ^ ^ ^ 

,5 vantage of the J^*^ input means to be 
varies in accordance wim in h &n 

^ss*: body to dis- 

attitude sensor is provrao Alternative- 
criminates the input means to for 

so W. « is possible 1 f>^^ ^ X ^ S be manually 
input means indication, whicn ca. 

turned on/off. ^ fe input b y 

m «• emb w ° d LTd ;t d^ "'"put by 

ss means of the ,nte f r ^ P be use d at a time, 
device 14; however, both rnay oe inven tion 

A second embodiment of the present in 
wl « now be described with reference to F.gs. 
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through 16. In the first embodiment, the attitude 
sensor 12 is constituted by a microswitch but, in 
the second embodiment, the attitude sensor 12 is 
constituted by sealing mercury 33 in a spherical or 
cylindrical glass container 31. The glass container 
31 is fixed within the body 10. In the case of 
cylindrical glass container 31, the axis of the con- 
tainer 31 is substantially aligned with the axis of the 
hinge mechanism 16. Two electrodes 35 and 37 
are penetrated through the wall of the container 31. 
The electrodes 35 and 37 are so distanced that 
both electrodes are put in contact with mercury 33 
(i.e. electrically connected) when the mercury 33 is 
situated on the bottom of the container 31 by the 
gravity while both electrodes are located at the 
lower part of the container 31. The attitude sensor 
12 is constituted at a very low cost if the "ON" 
attitude range of electrodes is designed to be 
much narrower than the "OFF" attitude range. 

When the work station is installed in the posi- 
tion shown in Fig. 13, the two electrodes 35 and 37 
are arranged vertically (on the side portion of the 
glass container 31), as shown in Fig. 14. The 
electrodes 35 and 37 are separated from the mer- 
cury on the bottom of the glass container 31. In 
other words, the electrodes 35 and 37 are opened 
("OFF"). 

When the work station is installed in the posi- 
tion shown in Fig. 15 in order to input data by hand 
write with use of the integral type hand write 
input/display device 14, the two electrodes 35 and 
37 are arranged horizontally (on the lower portion 
of the glass container 31), as shown in Fig. 16. 
Thus, the electrodes 35 and 37 are put in contact 
with the mercury on the bottom of the container 31 
and the electrodes 35 and 37 are closed ("ON"). 

The ON/OFF state of the attitude sensor 12 is 
read by the MPU 50 in the work station. In accor- 
dance with the ON/OFF state, the MPU carries out 
the control to invert the display of the integral hand 
write input/display device 14. The display inversion 
control is similar to that in the first embodiment 
and a description thereof is omitted. 

In this embodiment, the data relating to the 
selection of the integral type hand write 
input/display device 14 or the keyboard 18 is deliv- 
ered to the MPU on the basis of the ON/OFF state 
of the attitude sensor 13 shown in Figs. 14 and 16. 
The structure of the attitude sensor 13 may be 
modified. 

In this embodiment, when data is input by 
means of the keyboard 18, no data is input by 
means of the integral type hand write input/display 
device 14; however, both may be used at a time. 

A third embodiment of the invention will now 
be described with reference to Figs. 17 through 27. 
Fig. 18 shows the outer structure of an information 
processor according to the third embodiment Fig. 



17 shows the installation state of the information 
processor in the case of inputting data by using the 
integral type hand write input/display device 14. 
Fig. 18 is a side view of the information processor 
5 shown in Fig. 17. Fig. 19 is a perspective view 
showing the installation state of the information 
processor in the case of inputting data by using the 
keyboard 18. Fig. 20 is a side view of the informa- 
tion processor shown in Fig. 19. 
10 Referring to Figs. 17 through 20, a body 10 

stores, in its casing, functional parts such as a 
microprocessor (MPU) 50, a memory, a hard-disc 
drive (HOP), a floppy-disc drive (FDD), and an IC 
card interface. A keyboard 18 is provided on a top 
75 portion 10a (in Fig. 17) of the body 10. A side 
portion 10b of the casing is provided with an inter- 
face section for interface between the functional 
parts stored in the casing body and external de- 
vices. Specifically the side portion 10b is provided 
20 with various connectors 27 such as an FD insertion 
hole 21, an IC card insertion hole 23, a power cord 
adapter 25 and an RS-232C connector. Further 
provided is a terminal 29 to which a stylus pen 81 
is connected. The stylus pen 81 is used to point a 
25 location on a transparent tablet when data is input 
from the integral type hand write input/display de- 
vice 14. 

A display/input unit 83 contains the integral 
type hand write input/display device 14. The 
so input/display device 14 is constituted such that the 
top portion 83a of the display/input unit 83 (in Fig. 
17) serves as a display surface. 

A hinge portion (rotary support mechanism) 16 
functions to couple the body 10 and the 
35 display/input unit 83. As is shown in Fig. 21. the 
hinge portion 16 is rotatable over a predetermined 
opening angle from the position where the display 
surface of the integral type hand write inpuVdisplay 
device 14 and the keyboard 18 face each other (i.e. 
40 the closed state of the keyboard 18). The hinge 
portion 16 can hold the keyboard 18 and the 
inpuVdisplay device 14 at a desired opening angle. 
An opening angle detecting mechanism (described 
later) for detecting the opening angle is provided 
45 within the hinge portion 16. 

The integral type hand write input/display de- 
vice 14 will now be described. The input/display 
device 14 is constituted by integrally superposing a 
transparent tablet 73 for coordinate input on the 
so display surface of, e.g. a flat liquid-crystal display 
(LCD). The tablet 73 is provided with a coordinate 
surface having the same size as the display sur- 
face of the LCD. The information displayed on the 
display section can be recognized through the 
55 transparent tablet 73. 

As is shown in Fig. 22, for example, the trans- 
parent tablet 73 is fabricated by coupling a pair of 
transparent glass plates 73a and 73b, with an in- 
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su.ating protection j*5S 
therebetween. On «■ «* a plU rality of 

transparent glass P^^s 73c (7*0 «• 
^ transfer* ^^ermined mtervaL 
ranged in Pf^'^Vd 73b are coupled such 
glaS s P'^^es 73 c and 73d cross 
that the transparent electrod es 73c and 

at right angles.^ .ansparent * * M r*^ 
73d of the whole »** • {deS cribed later), 
scanned by ^^d^ ^nting a location on 

° a ? 75 ; e tSspareTtablet 73 by means 
the surface of the transp ^ chaf . 

of the stylus pen M. «r £ ?3 by the 
aCterS ' ^jSr^S** the strokes of 

tionS ' ,H an re with the location coordinate se- 
ln accordance witn m characters. 

ouence jTw is driven, 

etc., the same coord i** on ^ 

By the display control, the J^ S simu , tane0U sly 
Jrface of the transparent ^tablet are sim f 

data is input, as n ^ 

and the integral ^^ ha ^ ^"v are opened about 

180' On the hand ^ wnt ^' n P o1 the body 

enlarged view of the « n "^, n % unit (8 3) side 
(10 ) side portion and the , * splay/mp 

23 30(1 24 ' itSTnSS* Portion of the hinge 
provided on the bodyOJ l6b is provided 

portion 16. and a we*"* * T he shaft 

16a enters the receivingp ^ the keyboard 

the body ^ ~ Sr^«SU*th. 
hinge portion 16. taken aiog 
As is shown in Rgs. 25A and ^ 
portion 16 is P^f^" Metrical conduo- 
^TeTareToS ^t a predetermined 
tors 16c and I6d are pr ^ anQ 
location on the ou^penph^ ^ rf the 

at a Prodeterm-ned lo«*o „ ^ 

receiving port, or J^jJS- conductors 16c and 
the shaft ^J**^;^ Portion 16b do 
oot^rrcVotrln the keyboard 1S and 



as shown .nF.gsJ7^di« ^ ^ 

5 determined range of angles w 

Sh ° m in *e hand write input mode. 

More specifically. inr ui 
the electrical conductors 16c and iw 
mg angle Meeting mechan.sm ?;^° keyb0 ard 

mechanism controller <n* J^'J£ , n ^ firs t 

rrCv co^ts o, ^tjtr^ 

write input/display dev.ee J* ^SSoi with 

in ^embodiment will in Rg. 

,n the hand write in P^f^ dl ^ lay device 
25 17 . the integral ^^^ ^1^ 
14 is situated on the "^Tturned down . Thus, 
18 which is not to be used * J"™* 18 ^ 
the opening angle between hej«£°£ ^ 

^ "np-tWPjr * S^jSin controller 
30 The opening angl ^ d ^ e n9 rand write input mode, 
informs the MPU 50 of me nan and ^ 

-rne MPU 50 ^^'^^tf.splay 
coordinate input d«**£ ^locations such 
contents and the coordinate ^ 
35 that the hinge portion 16 ■* • ™* ^ ^ 
On the o*er ^J£S? B . slated on 
as shown in Fig- 19, tne |*y 14 • set * a 

tne user's side, and fli a or easy rec- 

desired angle (about 136 « less) » » 
40 ognition of the display ^ MPU 

detecting mechanism f"""*^^ MPU 50 
50 of the keyboard ■** «J ^ inat9 input 
informs the display .^^^^ntents and 
circuit of thej^.0. of^sptey 
45 the conversion of the 000 situated 
S0Ch n t ST«S data can be input from 

y ° a"! write -Put/display devic^ 
50 B y situating the apparatus .n w£ 

the data input mode ^J^L and the 

(inversion display) of *e d»£y * de . 

coordinate *^™?£Z?««> opening 
vice 14 are inverted on *eb^ ^ ^ 

55 angle between the e user nee d not 

input/display ^'^11 mode change. 
Pay rrcrrtSr P rg angle detecting 
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mechanism is not limited to the above embodi- 
ment, and other structure may be employed. For 
example, the center shaft 16a and the receiving 
portion 16b may be arranged to form a variable 
capacitor 97. When the angle between the key- 
board 18 and the input/display device 14 is within a 
predetermined value, the capacitance of the ca- 
pacitor 97 is increased, and thus the voltage of the 
capacitor 97 is increased. This increased voltage is 
compared with a reference voltage V ref by a com- 
parator 99 When the voltage of the capacitor 97 is 
larger than the reference voltage V rc f, it is deter- 
mined that the angle between the keyboard 18 and 
the input/display device 14 is within a predeter- 
mined value, and when the capacitor voltage is 
smaller than the reference voltage, it is determined 
that the angle between the keyboard and the 
input/display unit 14 is set at about 180° . 

A fourth embodiment of the present invention 
will now be described with reference to Figs. 28 
through 33. 

In the fourth embodiment, in addition to the 
attitude sensor 12 shown in Figs. 29 and 31, the 
function keys includes "switch" key 85 for com- 
manding the vertical inversion of the display con- 
tents on the screen, and the change of the display 
contents on the input/display device 14 and the 
detection locations of input coordinate data 
(described later), as shown in Figs. 28 and 30. 

In this embodiment, the display contents of the 
display device and the coordinate locations input 
by the input/display device 14 can be set in accor- 
dance with the situation of the compute when it is 
powered. Accordingly, a user is not required to 
intentionally designate the initial settings. When a 
user wants to switch the mode during its operation, 
he can operate the switch key 85 to arbitrarily 
invert the display contents and the coordinate loca- 
tions. 

The signal for informing the MPU 50 of the 
ON/OFF state of the switch 40 is generated by the 
switch signal determining circuit shown in Fig. 33. 
The MPU 50 carries out the inversion command in 
response to the switch command input upon the 
depression of the "switch" key 85. 

A signal for telling the ON/OFF state of the 
switch 40 to the MPU is generated by a switch 
signal determining circuit shown in Rg. 33. Fig. 33 
is a block diagram showing an example of the 
switch signal determining circuit, and the structure 
of this circuit is not limited to this example. The 
data relating to the state of the switch is delivered 
to a data input terminal of a D-flip-flop 95, and an 
output signal of a power-on reset circuit 93 is 
supplied to a clock input terminal of the D-flip-flop 
95. The output signal from the power-on reset 
circuit 93 is in the "LOW" state for a predeter- 
mined time period after the apparatus is powered 



on, and is brought to the "HIGH" state after a 
predetermined time period. When the reset is re- 
leased, the output from the D-flip-flop 95 is fixed. 
By using this circuit a switch signal representing 
5 the state of the switch 40 is fixed in accordance 
with the state of the integral type hand write 
input/display device 14 at the time of power-on, 
and is read by the MPU 50. 

When the mode is changed after power on, the 
to display contents and coordinate input locations can 
be vertically inverted by the operation of the 
-switch" key 85. Specifically, when the "switch" 
key 85 is depressed, a switch command is told to 
the MPU 50. The MPU 50 informs the display 
75 circuit and the coordinate input circuit of the execu- 
tion of the vertical inversion control for the display 
contents and coordinate input locations. 

As stated above, when the mode is changed 
after power on, the conversion of the display con- 
20 tents (inversion display) of the display device and 
the coordinate locations input by the integral type 
hand write input/display device 14 can optionally 
be designated. 

In the above embodiments, the integral type 
25 hand write input/display device 14 of the elec- 
tromagnetic induction type was employed; how- 
ever, the input/display device 14 may be of the 
electrostatic coupling type or pressure sensitive 
type. In addition, in the integral type hand write 
30 input/display device 14, not only the liquid-crystal 
display (LCD) but also other flat display such as a 
plasma display can be used. 

Claims 

35 

1. An information processing apparatus compris- 
ing a processing apparatus body (10); an in- 
tegral type hand write input/display device 
(14), constituted by integrally superposing a 

40 tablet device for coordinate input and a display 
device, for inputting coordinate data represent- 
ing a location indicated voluntarily on the tablet 
device; a keyboard (18), and a rotary support 
mechanism (16) for rotating said integral type 

45 hand write input/display device and said key- 
board from a position, in which the display 
surface of the integral type hand write 
input/display device and the surface of the 
keyboard face each other, to a position of a 

so desired opening angle, characterized in that 
there are provided: 

detecting means (12) for detecting a spe- 
cific state of said information processing ap- 
paratus; and 

55 changing means (Figs. 10 and 12) for 

changing the display contents of the integral 
type hand write input/display device and co- 
ordinate data detection location, in accordance 
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with the detection result of the attitude detect- 
ing means. 

The information processing apparatus acco£ 
' inn to claim 1, characterized in that sa.d de 
Stina mis is an attitude detecting means 
S fSrSng the attitude of the proc^ng 
apparatus body, in accordance wrth ^ 
Saltation state of the processing apparatus ^ 

body. 

3. me information processing apparatus accord- 
inn to claim 1. characterized in that said at 
(testing means is a switching leg pro- 
5£ o ^processing apparatus body. sad » 
switoh-mg leg being turned on when either the 
frtSl type hand write input/display dev.ce or 9. 
STRSK' is situated substantially honzon- 
tally. 20 

4 . The information processing yP^J-.JJ* 
ina to claim 1, characterized in that said at 
Meeting means is constituted Iby sea^ 
me .rrurv in a container having therein at 

ng means detects the attitude of 
ng apparatus body, depending on whether the 
mercury, which moves relative to the elec- 
ts in the container in accordance with the 
S»n state of the processing apparatus so 
connects the electrodes. 

5 The information processing apparatus accord- 
ina to claim 1, further comprising: 

owning angle detecting means (16c. I6d) * 
for d °Xg th'e opening angle of the rotary 

ing Sr^y contents of the ^ 
and coordinate data detection 
cordance with the detection result obtained by 
the opening angle detecting means. 



mechanism comprising ^nter sh^ d. 
receiving portion, and said opemng angle de- 
eSng means includes a variable capacrtor 
SZ by the center shaft and the giving 
poln and means (Rg. 28) for detect^ 
opening angle in accordance w,th a voltage 
change of the variable capacrtor. 

The information processing apparatus accord- 
inn to claim 1 or 5, further compnsing: 
,n9t "mmanding means (85) for commanding 
the change of the display contents of the d s 
p,ay dele and coordinate data detecdon lo- 
Son in the integral type hand wrrte 
input/display device. 

The information processing apparatus accord- 
ing to claim 1 . further comprismg: 

9 state detecting means (Figs. 6. 8 and l 9) 
tor detecting which of said integral type hand 
write input/display device and said keyboard s 
M f substarify horizontally at the tme of 

P °Z^e^9 means (Figs. 10 and 
,1) ^determining the direction of toe dismay 
contents of the Integra. t*. ^ 
input/display device and <^'^f^* 
tion location, in accordance with the detecton 
^urtobtained by the state detecting means. 



receiving portion, and said opening angle de- 
ZZH i is constituted by electrical con- 
Ss p^ed on the center shaft and toe 

^r^Swith the conduct state 
of the conductor. 

t The information processing apparatus accord- 
2 S 5, characterized in that said rotary 
sup^chanism is constituted by a hinge 
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© An information processing apparatus includes a 
hinge mechanism (16) for rotating an integral type 
hand write input/display device (14) and a keyboard 
(18) from a position, in which the display surface of 
the integral type hand write input/display device and 
the surface of the keyboard face each other, to a 
position of a desired opening angle. The 
input/display device (14) is provided on a top portion 
of a processing apparatus body, is constituted by 
integrally superposing a tablet device for coordinate 
input on a display surface of a display device, and 



inputs coordinate data representing a location in- 
dicated voluntarily on the tablet device. The hinge 
mechanism (16) can retain the desired opening an- 
gle. There are further provided an attitude sensor 
(12) for detecting which of the integral type hand 
write input/display device and the keyboard is situ- 
ated substantially horizontally, and a changing circuit 
(Figs. 10 and 11) for changing the display contents 
of the integral type hand write input/display device 
and coordinate data detection location, in accor- 
dance with the ON/OFF state of the attitude sensor. 



CL 
Ul 



Rank Xerox (UK) Business Services 



J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 

EP 91 10 8322 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



P.A 



Citation of document with Indication, where appropriate, 
of relevant passages 



DE-A-3 511 353 (SIEMENS) 

* the whole document * 

PATENT ABSTRACTS OF JAPAN vol. 9 f no. 13 

(P-328)(1 736), 1 9 January 1 985; 

& JP - A - 59160226 (FUJI) 10.09.1984 

FR-A-2 544 103 (G A VI LAN) 

* page 5, line 25 - page 6, line 26; figure 1 * 

EP-A-0 404 156 (KABUSHI KAISHA TOSHIBA) 

* abstract; column 1, lines 1-34; figures 1-3 * 



The present search report has been drawn up for all claims 



Place of search 

Berlin 



to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CL5) 



G 06 F 1/16 

G 06 K 11/06 
G 06 F 3/02 
G 06 F 3/03 



1.2 



TECHNICAL FIELDS 
SEARCHED (Int. CI JS) 



G 06 F 1/00 

G 06 F 3/00 
G 06 K 11/00 



Date of completion of search 

13 December 91 



Examiner 
DUCREAU F B 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant if taken alone 
Y : particularly relevant if combined with another 

document of the sane catagory 
A: technological background 
O: non-writ ten disclosure 
P: Intermediate document 
T : theory or principle underlying the invention 



E : earlier patent document, but published on, or after 

the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 



